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Abstract: The properties of magnetron sputtered TiN and (Ti, Al) N coatings grown on cemented carbide sub-
strates were studied by electron probe microanalysis (EPMA), X-ray diffractometry ( XRD), scanning electron
microscopy (SEM), nanoindentation, energy dispersive X-ray spectroscopy ( EDX), oxidation experiment and cut-
ting tests. The results show that TiN coating is bell mouth columnar structures and (Ti, Al) N coating is fcc
straight columnar structures. The (Ti, Al) N coating shows a fairly strong (200) preferred orientation because Ti
atoms in the TiN lattice are substituted by Al atoms. The epitaxial growth is not found between (Ti, Al)N coating
and substrate. The (Ti, Al) N coating becomes AL O3/ TiO2/(Ti, Al) N multilayer after oxidated at 800 C. The
(Ti, A)N coating exhibits higher hardness, excellent cutting performance compared with TiN coating.
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Table 1 Crystal orientation and

lattice parameters of two coatings

Texture coefficient

. Lattice
Coating /
( 111) ( 200) ( 220) constant/ nm
TiN 1.31178 0.25562 1.45811 0.424 30
(Ti, ADN 0.67551 1.43965 0.89287 0.418 05
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